Comparison of barium swallow and ultrasound in diagnosis of gastro-oesophageal reflux in children
Fifty one infants and older children with suspected gastro-oesophageal reflux entered a study comparing the diagnostic accuracy of a standard barium swallow examination with that of ultrasound scanning. All children were examined by both techniques. In 40 cases there was unequivocal agreement between the examinations. Of the remaining patients, four had definite reflux by ultrasonic criteria but showed no evidence of reflux on barium swallow examination, four had positive findings on ultrasound but showed only minimal reflux on barium swallow, and one showed minimal reflux on ultrasound but had a negative barium meal result. In two children the ultrasound study was inconclusive.
Ultrasound has an important role in the diagnosis and follow up of patients under the age of 5 years with gastro-oesophageal reflux. Introduction Gastro-oesophageal reflux is an important and relatively common condition in infancy and childhood. It may be physiological, particularly in the younger age group,' and is self limiting and benign in most cases.2 It may, however, be one of the causes of failure to thrive, be a cause of repeated chest infections from aspiration, and be a factor in cot deaths.-' In addition to radiological means, 24 hour intraluminal oesophageal pH probe monitoring and isotope scintigraphy have been used for detecting gastro-oesophageal reflux. Recently a method using ultrasound has been described. 4 We report a study comparing the established method of barium swallow examination with ultrasound scanning in children with suspected gastro-oesophageal reflux.
Patients and methods
Fifty one children were examined for suspected gastro-oesophageal reflux. Their ages ranged from 4 days to 16 years, though most were under the age of 5 years. The main indications for investigation were vomiting, failure to thrive, repeated chest infections, and near miss infant death syndrome. The examinations were carried out by two operators independently. One operator carried out the barium swallow examination, which was followed later by the ultrasound examination, carried out by the second operator, who had no knowledge of the results of the barium examination. The technique of the ultrasound examination is detailed elsewhere.' Barium swallow examinations were carried out using the standard technique.'
Results
All children were examined by the two methods. An empty lower part of the oesophagus is shown on ultrasound by three parallel lines, the outer lines representing the two walls and the middle line the collapsed lumen of the oesophagus (fig 1) . The fundus of the stomach is easily visualised, being full of the gastric contents. The feed combined with microbubbles of air gives an easily recognisable ultrasonic pattern, comprising the transsonic fluid with scattered, bright speckled echoes representing the microbubbles. These bright echo speckles may be seen moving freely within the stomach.
During gastro-oesophageal reflux the gastric contents with a bright speckled echo pattern of microbubbles may be seen filling the lower oesophagus, when the third of the parallel lines representing the empty lumen will be lost. The two parallel lines will be seen apart from each other and the bright speckled echoes may be seen moving upwards from the stomach (fig 2) . Often this is accompanied by "show" at the mouth, confirming the presence of gastro-oesophageal reflux.
Occasional reflux is common in normal children. The criteria used for diagnosing positive reflux were (a) filling of the lower oesophagus on at least two separate occasions, and (b) to and fro movement of the gastric contents between the lower oesophagus and the stomach. The table gives the results of the barium swallow and ultrasound examinations of the 51 patients. There was agreement in 40 cases, comprising 15 positive, 24 negative, and one minimal positive result. Four patients had definite gastro-oesophageal reflux by ultrasonic criteria but barium swallow did not show any reflux. Four further patients showed positive reflux on ultrasound examination but barium swallow showed minimal reflux. One patient showed minimal reflux on ultrasound examination and had a negative barium swallow result.
There were two older children (13 and 15 years of age) in whom the ultrasound study was inconclusive. In neither case could the gastro-oesophageal junction be visualised. A possible explanation for this is the interposition of lung between the heart and the aorta in older children. There were, however, two other patients of 13 and 15 years in whom the gastro-oesophageal junction could be seen quite clearly.
Discussion
There are several methods available for the detection of gastro-oesophageal reflux in children and infants, including 24 hour intraluminal oesophageal pH probe monitoring, isotope scintigraphy, barium swallow, and ultrasound. The most widely used method is the barium swallow.
Both barium swallow and ultrasound examinations have a part to play in the detection and follow up of patients with gastro-oesophageal reflux. In this study there was a high rate of detection of gastro-oesophageal reflux by ultrasound in comparison with the barium swallow examination. There are two possible reasons for this. Firstly, the patient's normal feed is used, which may be more physiological. The feed is less Both ultrasound and barium swallow examinations have an important part to play in patients with symptomatic gastrooesophageal reflux. Barium examinations are useful in the diagnosis of complications of reflux and in detecting uncommon conditions. We emphasise that most children do not require barium meal examination for diagnosis or during the subsequent management of reflux.
We are grateful to our paediatric colleagues for their cooperation in this study.
SHORT REPORTS

Hypophosphataemic osteomalacia associated with prostatic carcinoma
Prostatic carcinoma is common in the elderly, who often present with advanced disease. In 21'J,, of patients the tumour may also be associated with hypophosphataemia.' Osteomalacia associated with hypophosphataemia is well recognised in tumours of mesenchymal origin and may remit after resection of the tumour.2 However, hypophosphataemic osteomalacia associated with prostatic carcinoma, a tumour of endodermal origin, is rare and was first described in the United Kingdom by Hosking et al. 3 We report our experience over two years of this lesser known but important association.
Patients, methods, and results
After seeing the index case we included in the study all patients with carcinoma of the prostate and secondary bone disease who were referred to the acute geriatric unit over two years. These patients underwent routine haematological tests and measurement of urea, electrolyte, chloride, bicarbonate, calcium, phosphate, and creatinine concentrations; alkaline phosphatase and acid phosphatase activities; and urinary phosphate and creatinine excretions. They also underwent isotopic bone scanning using technetium-99m disphosphonate. The renal phosphate threshold concentration was calculated by the method described by Walton and 
Comment
This study shows that hypophosphataemic osteomalacia associated with prostatic carcinoma is not rare. Characteristic features of this condition are a low renal phosphate threshold concentration, normal parathyroid hormone and 25-hydroxyvitamin D, concentrations, but low 1,25-dihydroxyvitamin D, concentration.' -3 All our patients had these features (except for the 1 ,25-dihydroxyvitamin D, concentration, which was not measured) and symptoms of bone pain and muscle weakness.
Possible mechanisms are a phosphaturic effect,' 2 a humoral substance inhibiting the conversion of 25-hydroxyvitamin D,, to 1,25-dihydroxyvitamin D3, and oestrogens. As none of our patients was taking oestrogens during our study and three of the four patients responded to oestrogens with alfacalcidol, we conclude that oestrogen does not play a part in this condition. We recommend that all patients with carcinoma of the prostate and hypophosphataemia should be thoroughly tested to exclude oncogenic osteomalacia, as the main symptoms are bone pain and muscle weakness due to the osteomalacia and these improve with alfacalcidol and other specific treatments for carcinoma of the prostate.
